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Abstract 

LISA is designed to observe gtavitattoDsi wavs* m the frequency band from 10 ‘ to JtH H/. where * rtofe spetfrum of sotdees «s expected The tturasaretneots must Ik : 
Irani space to avoid (he Urge modems of the earth that present the current generation <rt' defector* lo.g LiCiO) from operatssg at these irequeccte*. the technology and d 
perfiwra*»C« behind this measurement capahtluy wiU be rev a* wed with an emphasis on flte mterterotpetm mcasursmeat system,, todpdmg; recent laboratory results shot 

novel wooble J^ueocy-dabtluxd laser 


©wtmrtew of tlto Mfssle« 

The USA mission studios gravitational wave* tty defecting the ; 
straw they produce wtth a user interferometer that measure* the ■ 
distance between pairs of freely hosting proof masses arranged i 
in a 5 x 10* km equilateral triangle constellation Oral orbits the 
son 20« behmtJ Earth’s orbit. The plane of the triangle is angled j 
at SO* with respect to the ecliptic. Each of the three spacecraft i 
are in independent orbit around the sun, so no station -keeping ts : 
required to keep the constellation together. The proof masses ; 

wawofaso »» heaps * sSsiSSa” aof 


Results: Seme performance as 

Stability of boat note between standard 
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Performance matches current performance of 
standard system {not yet limited by sideband: 
sensing) 


Response 
(exaggerated) 
of LISA 
Constellation 
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PLt. ftm unity gain frequency {UtSE) of 
-tekm 

PLL iiOf limited tty USF ofttOH mop, net 
sctealof. 
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l’u liinin.ij> rouits sho« i rei pr-'-w^fciiwu . 
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High Level E ttm »®&mt 


Mismatched arm-lengths allow frequency noise of the 
USA loners to enter into Cm measurement signal 
Achieving design sensitivity requires suppressing laser : 
frequency noise by -13-14 orders of magnitude 
Baseline LtSA design is a -divide & conquer approach 
- Pre-Stabilization, stabilize to local optical cavity on 


Use* calculated and measured loop transfer functions with noise injected at different points 
includes 

Electrical cimu* noise {non-fundamental) including RE-AM at the modulation frequency 
Temperature effects including direct cavity length changes and mirror heating through | 
intensity noise and absorption 
Optical noise, including residual frequency noise 



